Both HPV and carcinogen contribute to the development of resistance to apoptosis during oral carcinogenesis.
Oral carcinomas frequently contain human papilloma virus (HPV)-16/18. As p53 is degraded through interaction with HPV-16/18 products (E6/E7), p53 dysfunction may contribute to oral carcinogenesis. Furthermore, epidemiological studies suggest that smoking history may be critical for oral carcinogenesis. To delineate the involvement of HPV-16 infection and carcinogen in oral carcinogenesis, Park et al have established a multistep oral carcinogenesis model. Overexpression of p53 altered the expression of Fas antigen (Fas-R), Bax and Bcl-2; however, it remains unclear how the loss of p53 modifies the expression of these molecules. Using the multistep oral carcinogenesis model, we analyzed how the loss of p53 and carcinogen modified the expression of these molecules and their role in the development of resistance to apoptosis of oral carcinomas. The HOK-16B cell line was immortalized by HPV-16 transfection of normal human oral keratinocytes (NHOK). HOK-16B-BaP and HOK-16B-BaP-T1 were established from HOK-16B following short-term and long-term stimulation with the chemical carcinogen, benzo(a)pyrene, respectively. The malignant phenotype develops in sequence from HOK-16B, HOK-16B-BaP and HOK-16B-BaP-T1. The expression of apoptosis-related molecules was examined by Western blot analysis or by flow cytometry. Fas-mediated cytotoxicity was assessed using CH-11, an agonistic anti-Fas-R IgM monoclonal antibody. The apoptosis-related molecules examined were the Fas-R, Bcl-2, Bax, and Fas-associated phosphatase 1 (FAP-1). Downregulation of Fas-R and upregulation of Bcl-2 in HOK-16B-BaP were observed in HOK-16B-BaP and HOK-16B-BaPT1. Bax was downregulated in HOK-16B, HOK-16B-BaP and HOK-16B-BaP-T1. The expression of FAP-1 was increased with progression towards malignancy. NHOK and HOK-16B were relatively sensitive to CH-11, whereas HOK-BaP and HOK-BaP-T1 were resistant to CH-11. Treatment of HOK-16B-BaP with antisense bcl-2 oligonucleotide rendered the cells more sensitive to CH-11-induced apoptosis. These data demonstrate that both the loss of p53 and carcinogen stimulation are associated with altered expression of Fas-R, Bcl-2 and FAP-1, although the loss of p53 is sufficient for altered expression of Bax. Thus, both HPV infection and smoking contribute to acquisition of anti-apoptotic characteristics by oral carcinomas.